COMPUTER AUTOMATED SYSTEM FOR MANAGEMENT OF 
ENGINEERING DRAWINGS 



This invention relates to a method in a computer automated data processing 
system for automatically identifying engineering drawings in digital format, 
in accordance with predefined algorithms, to enable the compilation of a 
database of the said engineering drawings which allows a user to immediately 
locate and retrieve the engineering drawings from the said database in 
accordance with defined parameters such as date of creation, date of revision, 
drawing number. 

In the development of any construction project there are generally hundreds, 
if not thousands, of engineering drawings, covering every aspect of the 
construction. These drawings are modified from time to time during the 
course of the development. The modifications, regardless of whether they 
are minor, or major, require a further drawing to be created, thus adding to 
the already large number of drawings. 

The proper and efficient management of such drawings in any project is 
absolutely vital to enable the project to be completed efficiently and on-time. 
Thus it can be seen from this that proper drawing management is a vital tool 
in the construction industry. 

The conventional method of managing such engineering drawings has been to 
do so manually or by inputting keywords necessary to identify a particular 
drawing into a computerized database. Both of these methods are extremely 
time-consuming, very inefficient, costly and subject to a large degree of 
error. A further disadvantage of the conventional drawing management 



2 

systems is that if the engineering drawings are not properly catalogued the 
engineers may not realize that a drawing has been modified and may not be 
able to locate it at all. 

The present invention seeks to eliminate the disadvantages of the conventional 
method of indexing and storing drawings. 

It is an aim of the present invention to provide a more efficient, cost-effective 
and fast method of managing engineering drawings in digital format, such as 
drawings created using a computer aided design software or paper drawings 
which have been scanned using a scanner into a digital format, whereby such 
drawings can automatically be identified, indexed and stored for easy and fast 
retrieval without the need for each individual drawing to be entered manually 
into the database. 

The present invention relates to a method in a computer automated data 
processing system where the central processing unit of a computer analyses 
engineering drawings, in digital format, such as drawings created using a 
computer aided design software or paper drawings which have been scanned 
using a scanner into a digital format, using a set of predefined algorithms, to 
identify specified information contained in the drawings. This information is 
then collated in a database to enable the user to search for and retrieve 
drawings by reference to specified criteria, such as "Drawing number", 
"Draftsman's name", "Project name" etc. The process is fully automatic and 
requires minimal input from the user. 

Engineering drawings in general consists of two parts. One part has the 
actual engineering drawing itself, while the other part consists of a drawing 
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frame. The drawing frame contains all necessary information relating to that 
drawing. While the actual engineering drawing itself may be complicated the 
format of the drawing frame tends to be standard regardless of the type of 
drawing. 

In general terms the process by which the engineering drawings are analysed 
is carried out as follows. The data which is in digital format is analysed by 
the central processing unit through a series of predefined algorithms to 
initially identify each engineering drawing. Once the drawings have been 
identified the information in the text boxes in each of the drawing frames is 
processed by the central processing unit of the computer, in accordance with 
a series of predefined algorithms, to identify and classify the information in 
the text boxes. This information can then be collated in a database in 
accordance with specified criteria and their classification to enable the user to 
locate and retrieve any particular drawing. Thus for example information 
about the class drawing number, or class version, the class drawing title, or 
general information such as construction element names, together with the file 
names, can be identified and collated. The user can then retrieve drawings 
by reference to these parameters. 

In addition to this the central processing unit also identifies any text located 
within each engineering drawing itself. This text is also stored in a database 
so that the text is associated with that engineering drawing and enables a user 
to locate an engineering drawing by reference to that text. 

The boundary of each engineering drawing is firstly identified. Within this 
boundary the central processing unit then endeavours to locate a series of text 
boxes which are in an orderly arrangement to locate and identify the drawing 
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frame. The contents of each text box within the drawing frame are then 
analysed to identify keywords belonging to certain predefined class such as 
"Drawing title", "Drawing number" etc. If keywords are located in the box 
the contents of the box are further, analysed to see if the box contains two 
different types of content such as title of box and description of contents. 
Once such a box is located and it is determined that this is a relevant drawing 
box the contents of the said box are then classified and stored in the 
structured database to allow the drawing to be retrieved. 

Data from the engineering drawings is analysed by comparing the values 
from the engineering drawing with known predetermined values stored in a 
database. If the value in the engineering drawing is the same as or similar to 
the predetermined value stored in the database further analysis of the data can 
then be carried out, or the information can be identified as the required 
information and stored in the database. 

The identification of the engineering drawing and the relevant text boxes 
within that drawing are key steps of the system which enable the management 
of engineering drawings. The best method of carrying out the process will 
now be described below. 

Initially all graphic data from the drawing files is collected. Such graphic 
elements are then put into different categories according to their 
characteristics such as lines, text, symbols, broken lines and are then stored 
in different arrays. The central processing unit then analyses the graphic 
element data to identify the engineering drawings and ascertain the exact 
number and orientation of the drawing frames as follows: 
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1 . The central processing unit identifies any horizontal two point straight 
line from the line array or the multiple line array with the length 
longer than a predetermined figure. 

2. The central processing unit then searches for all lines that connect the 
end points of this horizontal two point straight line to establish whether 
these connecting lines form a closed rectangular region. 

3. Once all the horizontal two point straight lines which form a closed 
rectangular region have been identified they are grouped together, 
which for the sake of convenience can be identified as set A. 

4. In respect of every closed rectangular region in set A the central 
processing unit then analyses whether the closed rectangular region is 
itself contained by a bigger rectangular closed region. If any closed 
rectangular region is contained by a larger closed rectangular region 
the smaller closed rectangular region it is deleted from set A. 

5. This step is repeated in respect of all the closed rectangular regions 
and as a result only those regions that are not contained by another 
closed rectangular region are left in set A. Thus the closed rectangular 
regions should now represent the boundary of potential engineering 
drawings. 

6. Each closed rectangular region from the previous step is then analysed 
by the central processing unit to establish whether there is any text 
and/ or lines within the rectangular region. If no text and line elements 
are contained within the rectangular region it is determined that the 
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rectangular region does not contain any engineering drawings and is 
deleted from set A. 



7. Each closed rectangular region in set A is then further analyzed to 
establish whether it is divided by a horizontal or vertical line creating 
two adjacent rectangular regions which for the sake of convenience can 
be labeled as (a) and (b). The two regions (a) and (b) represent the 
drawing content and drawing frame. The rectangular regions labeled 
(a) and (b) must share a common border. If no closed rectangular 
region labeled (b) i.e. no drawing frame is attached to the closed 
rectangular box in set A this is then excluded from further analysis. 

8. The rectangular regions in set A are then further analyzed to establish 
whether each region labeled (a) and (b) contains any text. If no text is 
found the closed rectangular region is then excluded from set A. 

9. The closed rectangular regions thus identified by the central processing 
unit represent engineering drawings which contain drawing content and 
the drawing frame. 

Through this process each engineering drawing contained within a closed 
rectangular region and which contains two distinct regions which contain the 
drawing frame and the drawing content can be identified. 

Once the drawing frame has been identified the central processing unit then 
analyses all closed regions within the drawing frames i. e the text boxes, to 
identify the textual content of each text box. This textual information is then 
collated in a database to enable the drawing to be identified and retrieved by 
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reference to the textual information. 

The central processing unit analyses the content of each text box in the 
drawing frame individually to ascertain the existence of predefined classes 
according to the keywords such as "Drawing Number" "Drawing Title" 
"Version" etc. The said keyword are further analysed by reference to their 
position within the text box. The algorithm to determine and identify 
keywords is predefined and stored as instruction codes to be executed by the 
central processing unit. 

If the keywords are located within the text box and the position of the 
keywords is such that it assumes a keyword position in the text box then the 
central processing unit analyses the text box further to ascertain whether there 
is any further textual content within that text box. If there is any further text 
in the text box this information is then stored in a structured database such 
that the information is associated with that particular drawing and class and 
the drawing can be retrieved by reference to that information. 

Further any text in the actual drawing content section of the engineering 
drawing is also identified by the central processing unit. This text is also 
stored in a database so that the text is associated with that engineering 
drawing and enables a user to locate an engineering drawing by reference to 
that text. 

An essential feature of the process is that once the process has been started it 
is totally automatic in that all drawings which are required to be identified are 
automatically analysed without any further input from the user. 
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The process will now be described by reference to the drawings. 

Figure 1 shows a flowchart of the process of identifying the engineering 
drawings and the drawing frame. 

Figure 2 shows a typical engineering drawing containing the drawing content 
frame and the drawing frame. 

Figure 3 shows a typical drawing frame. 

Figure 4 shows a detailed version of the drawing frame which is to be 
analysed. 

Figure 5 shows the individual text boxes within the drawing frame which are 
to be analysed and interpreted. 

Figure 6 shows the individual text boxes which are used to develop the 
database. 

Figure 1 graphically illustrates the process referred to in points 1 to 9 
hereinabove to identify the individual engineering drawing and drawing 
frame. 

Figure 2 shows a typical engineering drawing with the drawing content (1) 
and drawing frame (2) each contained in a distinct rectangular region. The 
rectangular region (3) containing the drawing is not enclosed by any other 
rectangular region. The actual engineering drawing is contained in the 
drawing content region (1) while the drawing frame (2) contains information 
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about the engineering drawing. 

Figure 3 shows a typical drawing frame (2) which contains a variety of 
information about the engineering drawing in distinct text boxes (4) which are 
arranged in an orderly manner. Each text box within the drawing frame 
contains a distinct piece of information about the engineering drawing. The 
drawing frame shown in figure 2 has a horizontal orientation, but it can in 
fact have a vertical orientation. 

Figure 4 shows a detailed version of the drawing frame containing several 
distinct text boxes (4). Each text box contains a distinct piece of information 
such as Contract Name(5), Drawing Title (6), Drawing Number (7), Drawn 
By (8), Revision (9). 

Figure 5 shows the individual text boxes within the drawing frame which are 
analysed individually and the contents of which are compiled in a database 
from which the drawing can be identified and extracted. 

Figure 6 shows the information which can be extracted from the drawing 
frame and which information is then compiled in a database. 

The drawings, which are in digital format, have to firstly be identified as 
individual drawings. The purpose of this is so as to identify which 
information relates to which drawing. This is carried out by the central 
processing unit analysing the graphic elements to find closed rectangular 
regions (3) which are not contained by another closed rectangular region. 
This process identifies the boundary of each potential engineering drawing. 
The central processing unit then analyses the content of each such closed 
rectangular region to ascertain whether such closed rectangular region has 
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any text and lines within it. Those rectangular regions with no text and/or 
lines are not analysed further as they do not contain engineering drawings. 

Those closed rectangular regions with text and/or lines are then further 
analysed to ascertain whether they are divided by a horizontal or vertical line 
so as to create two adjacent closed rectangular regions. These two adjacent 
rectangular regions are the drawing content region (1) and the drawing frame 
region (2). The drawing frame (2) is identified by a series of distinct 
rectangular boxes (4) which contain information about the engineering 
drawing. Each distinct rectangular box is analysed to identify the text 
contained in the box. If the text identified by this process is the same as or 
similar to predefined values stored in a database then the information from 
the text box is collated in a database in accordance with predefined 
parameters and can be used to identify a particular drawing. 

Accordingly a database can be compiled by reference those classes with 
keywords used in identifying relevant text boxes such as "Contract Name" 
(5), "Drawing Title" (6), "Drawing Number" (7), "Drawn By" (8) and 
"Revision" (9). A search of the database by reference to such classes will 
result in identifying all drawings which have that information in the text 
boxes in the drawing frame. 

Further any text contained within the actual drawing content (1) is also 
identified by the central processing unit. This text is also stored in a database 
so that the text is associated with that particular engineering drawing and a 
user can then locate that particular engineering drawing by searching the 
database by reference to that text. 



